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Difficulties Questionnaire (SDQ). In the case of maternal 
judgment of child behavior problems, bonding at 14 months 
(t4) proved to be a significant predictor (β = 0.30; p = 0.011). 
Teacher-rated child behavior problems were significantly 
predicted by maternal bonding at 2 weeks (t1; β = 0.48; p = 
0.025). Our results indicate a prospective influence of the 
early mother-infant bond on child development and under-
line the unique contribution of bonding quality to child be-
havior problems over and above the impact of maternal 
 psychopathology in a community sample. 
 © 2016 S. Karger AG, Basel 
 Introduction 
 Maternal bonding has been described as the quality of 
the affective tie from a mother to her infant, complement-
ing the attachment relationship that the infant develops 
over the course of the first year  [1] . Since John Bowlby’s 
and Mary Ainsworths’ early work on attachment (Bowlby 
 [2] , 1969; Ainsworth et al.  [3] , 1978), the formation of a 
durable bond between mother and child, and especially its 
behavioral components, has been studied extensively. 
However, although unique to the human adult, far less is 
known about the mental aspects of the formation process 
 [4] . From pregnancy onwards, maternal fear and reward 
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 Abstract 
 Maternal bonding has been described as the quality of the 
affective tie from a mother to her infant. This early bond’s 
mental components and its longitudinal impact on child 
outcome have been markedly understudied. Although most 
researchers assume impaired maternal bonding to have a 
negative impact on child development, there is a lack of pro-
spective studies evaluating this hypothesis. Since maternal 
mental health problems may negatively affect both bonding 
quality and child development, it is still to be determined 
whether there is a unique contribution of bonding quality to 
child behavior problems over and above maternal psycho-
pathology. We examined a community sample of 101 moth-
er-child dyads at the child’s age of 2 weeks (t1) and 6 weeks 
(t2), 4 months (t3), 14 months (t4), and 5.5 years (t5). Mater-
nal bonding and psychopathology were assessed at time 
points t1–t4 using the Postpartum Bonding Questionnaire 
(PBQ-16) and the Symptom Checklist Revised (SCL 90-R). 
Child behavior problems were rated in a multi-informant de-
sign by mothers and teachers at t5 using the Strengths and 
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systems include mental aspects such as preoccupation 
with the infant’s well-being or attachment representations 
of the child and the shared future, indicating an organiz-
ing role of cognition  [5] . Oxytocin, a neuropeptide affili-
ated with social behavior in mammals, has been shown to 
be associated with attachment-related thoughts  [4, 5] . 
Therefore, in addition to the study of maternal behavior, 
examining a mother’s cognitions and reported feelings 
about her child enables researchers to grasp a comprehen-
sive picture of the development of human affiliation. 
 Compared to the fields of child attachment and behav-
ioral mother-child interaction, the early bond from moth-
er to infant and its correlates, developmental pathways 
and impact on child outcome, have been markedly un-
derstudied  [6–8] . Although most researchers assume 
failed mother-to-child bonding to exert a negative influ-
ence on the emotional and behavioral development of the 
child, there is a significant lack of studies evaluating this 
hypothesis  [9] . Only one study so far has tried to shed 
light on the association between maternal feelings of at-
tachment and child outcome: Mason et al.  [10] (2011) 
examined a low-income urban sample of 232 first-time 
mothers and found maternal bonding at infant age of 2 
months to be associated with maternal reports of their 
social-emotional development at 6 months.
 Bonding-related representations and maternal feel-
ings about their child seem to be highly sensitive to risk 
conditions, such as maternal psychopathology and pre-
mature birth  [4] . Maternal mental health has been shown 
to exert a detrimental influence on parental bonding  [11, 
12] . Parents with low bonding patterns have been charac-
terized by increased anxiety and parenting stress  [7] , 
higher levels of depression or PTSD  [13–16] , and higher 
scores of overall psychopathology  [12] . It is notable, how-
ever, that women who do not suffer from mental disor-
ders also seem to experience poor bonding  [17] . Even in 
subclinical samples, there is a range of reported bonding 
quality  [14, 15] . In addition, O’Higgins et al.  [9] (2013) 
emphasize that maternal psychopathology and bonding, 
although closely related, still represent independent fac-
tors following different courses of development and pos-
sibly exerting differential influences on child outcome. 
While it is clear that maternal psychopathology poses a 
risk factor for child development  [18, 19] , it is still to be 
determined whether there is a unique contribution of 
bonding quality to child behavior problems. 
 In clinical practice, multi-informant sources on child 
behavior form the basis of a valid diagnostic routine. Giv-
en that children’s behavior may be context specific, de-
pending on the situational context and the person they 
are interacting with, multiple informants enable clini-
cians to obtain a comprehensive picture of a child’s be-
havioral patterns  [20–22] . Additionally, bearing in mind 
that parental characteristics and parental psychopathol-
ogy in particular might lead to biased perceptions of child 
behavior  [23, 24] , the interpretation of results might be 
limited. However, due to limited resources and coopera-
tion of additional sources other than parents, most re-
search – such as the only study examining associations 
between maternal bonding and child outcome  [10] – has 
been relying on a single-informant design. 
 In conclusion, although of importance, maternal 
thoughts and feelings as indicators of the early mother-to-
child bond represent a neglected area of research. In par-
ticular, the association between early bonding and later 
child behavior problems has been markedly understudied, 
with only one study examining the relationship between 
bonding and maternal report of social-emotional develop-
ment at 6 months of infant age  [10] . As maternal psycho-
pathology has been shown to impact maternal bonding 
and child behavior problems, but at the same time differ-
ences in bonding have been found in nonclinical samples, 
we examined whether maternal bonding would exert an 
impact on child outcome even after the influence of psy-
chopathology was controlled for. We therefore expanded 
the insights gathered by Mason et al.  [10] (2011) by exam-
ining a low-risk sample over a longer period of time, using 
multiple measurements and a multi-informant approach. 
We expected high levels of impaired bonding to be associ-
ated with high levels of child behavior problems. 
 Methods 
 Study Procedure 
 Before potential participants were approached, the study was 
approved by the Ethics Committee of the Faculty of Medicine, 
University of Heidelberg. Written informed consent was obtained 
from all mothers before the study. Subsequently, mother-child dy-
ads were seen in the laboratory at the child’s age of 2 weeks (t1), 6 
weeks (t2), 4 months (t3), 14 months (t4), and 5.5 years (t5). So-
cioeconomic status was documented at the first and last assess-
ment, and infant health status was assessed at every visit. Maternal 
general psychopathology was measured at all time points, postpar-
tum bonding was measured at the first four time points, and child 
behavior was assessed at t5. 
 Participant Recruitment 
 The sample of this study consisted of a volunteer sample of 102 
healthy Caucasian mothers and their infants after singleton preg-
nancies. Mothers were recruited in the four major local obstetric 
units over a period of 9 months beginning in June 2002. Eligibility 
criteria were full-term deliveries and infant weight >2,500 g, AP-




















   
   
   
   
   
   
   
   
   
   
   


























first, second, and third postnatal examination. Exclusion criteria 
were the inability to speak and read the German language, use of 
drugs or medications posing a risk to the fetus, and excessive smok-
ing (>5 cigarettes/day) or alcohol consumption during pregnancy.
 At t1, the participating women were between ages 19 and 45 
years (mean = 33.3). Mean infant weight was 3,497 g (SD = 3.8; 
range: 2,520–4,500). Overall, 45.0% of the infants were girls, 51.5% 
were firstborn, 35.6% had one sibling, and 12.9% had two or more 
siblings. Compared to the general population, the sample was 
highly educated: 24.8% of the mothers had achieved intermediate 
secondary education, 19.8% had university entrance qualification, 
and 55.4% of the mothers had achieved a university degree. All 
mothers were in a partnership with the infant’s father. 
 All 101 participating women had agreed to be contacted for 
phase two of the study and were therefore recontacted. Out of the 
101 mothers, 89 (88%) agreed to take part in the reassessment. 
Comparing data from the first phase of the study, women not par-
ticipating in the follow-up did not differ from the 89 remaining 
mothers regarding partnership status (all mothers were in a part-
nership), education (χ 2 2, 101 = 2.11, p = 0.349), child’s gender (χ 2 2, 
101 = 0.69, p = 0.540), child’s birth weight (t 99 = –0.25;  p = 0.802), 
or number of children (t 99 = 0.67; p = 0.508). Their mean age, how-
ever, was significantly lower (t 99 = 2.19; p = 0.031), with a mean age 
of 30.9 years at the time of the first assessment compared to 33.6 
years. The final sample of the second study phase comprised 89 
mothers and their children (mean age = 5.7 years; range: 5.5–6.7). 
Most mothers were still in a relationship with the child’s father 
(79.2%), 6.9% were separated, and 1 mother was widowed. The 
children spent a mean of 28.9 h (SD: 7.3) per week in day care.
 Measures 
 Maternal bonding was measured using the Postpartum Bond-
ing Questionnaire (PBQ)  [25] . Earlier work based on this study 
used a translated version of this 25-item self-report instrument, 
which is based on 4 factors  [14] . However, a recent validation study 
did not confirm the original 4-factor structure for the German 
translation but suggested a 16-item single-factor solution labeled 
as ‘bonding impairment’, with higher scores indicating lower 
bonding  [26] . As for our sample, the PBQ-16 total score showed 
good internal consistency for each measurement. Cronbach’s al-
pha values were α = 0.77 (t1), α = 0.85 (t2), α = 0.70 (t3), and α = 
0.74 (t4). 
 We used the German version of the Symptom Checklist 90-Re-
vised (SCL-90-R) as a broadly defined indicator for maternal men-
tal health  [27] . The SCL-90-R is a 90-item self-report inventory 
measuring psychological distress in nine dimensions and three 
global scales. The global severity index (GSI), obtained by averag-
ing the scores over the 90 items, is considered to be the best indica-
tor of the current degree of psychological distress  [27] . Its use has 
been reinforced by recent validation studies  [28] . 
 Child behavior problems were assessed by the German version 
of the Strengths and Difficulties Questionnaire (SDQ) [29, 30] . 
The SDQ shows strong psychometric properties in school-age as 
well as preschool-age samples  [21, 31] . It is recommended as a 
valid screening instrument to assess children’s behavior  [32] . Chil-
dren with higher total difficulty scores exhibit higher levels of psy-
chopathology as judged by the prevalence of clinical disorder  [33] .
 Data Analysis 
 For statistical analysis, we applied correlation analysis as well as 
single and multiple regression analysis. To calculate the effect of 
maternal bonding and at the same time control for the impact of 
maternal psychopathology, we used residuals generated by regress-
ing PBQ variables on SCL-90 GSI variables. Those adjusted PBQ 
variables represent what is left in the variation of the PBQ after GSI 
has been partialled out. Correspondingly, they contain the varia-
tion of maternal bonding that is independent of maternal psycho-
pathology. We used the Statistical Package for Social Sciences (IBM 
SPSS v. 22.0) for all the analyses conducted in this study.
 Results 
 There were no significant associations between so-
ciodemographic variables and the children’s SDQ scores 
except for hours spent in day care per week (t5) and ma-
ternal judgment of child behavior problems (Pearson’s
 r = 0.32;  p < 0.01). Similarly, the associations between so-
ciodemographic variables and maternal PBQ scores 
proved to be nonsignificant except for hours spent in day 
care per week (Pearson’s  r ; t1:  r = 0.28, p = 0.017; t2:  r = 
0.30, p < 0.01; t3:  r = 0.32, p < 0.01; t4:  r = 0.34, p < 0.01). 
In order to control for the confounding effect of time in 
day care, the variable was included in all analysis. Mater-
nal and teacher ratings of child behavior problems were 
associated only at trend level (two-way mixed single-
measures intraclass correlation coefficient = 0.189; p = 
0.05). For the descriptive statistics of the main variables, 
see  table 1 .
 To test our hypothesis of an association between ma-
ternal bonding and child behavior problems independent 
from maternal psychopathology, we first conducted sim-
ple regression analyses by regressing the SDQ variables 
on the PBQ-adjusted variables. In a second step, we cal-
culated multiple regression models. Results show signifi-
2 weeks 4 weeks 4 months 14 months 5.5 years
Bonding 8.66 ± 5.28 9.09 ± 6.26 7.04 ± 4.29 8.45 ± 4.52
GSI 0.29 ± 0.23 0.22 ± 0.22 0.22 ± 0.23 0.24 ± 0.27
SDQ mother 11.47 ± 2.94
SDQ teacher 10.97 ± 2.23
 Table 1.  Mean ± SD for bonding, 





















   
   
   
   
   
   
   
   
   
   
   


























cant associations between bonding scores and child be-
havior problems, but mother ( table  2 ) and teacher ( ta-
ble 3 ) ratings were associated at different measurement 
times. As for maternal judgment of child behavior prob-
lems, maternal bonding at 14 months (t4) proved to be a 
significant predictor in the simple (β = 0.27; p = 0.014) as 
well as in the multiple regression model (β = 0.30; p = 
0.011). Regarding teacher-rated child behavior problems, 
only maternal bonding at 2 weeks (t1) reached signifi-
cance, again in the simple (β = 0.26; p = 0.042) and mul-
tiple (β = 0.48; p = 0.025) regression models. The overall 
model of maternal bonding predicting child behavior 
problems reached significance only in the case of mater-
nal rating (R 2 = 0.185; p = 0.041). Hours spent in day care 
per week proved to be a significant predictor for maternal 
judgement of child behavior, and only in the case of sim-
ple regression (β = 0.32; p < 0.01). In the overall model 
including all PBQ variables, hours spent in day care did 
not significantly predict child behavior problems.
 Discussion 
 Our results confirm the postulated prospective influence 
of the early mother-infant bond on child development. We 
found the quality of early maternal bonding to exert a sig-
nificant impact on child behavior problems at the age of 5–6 
years even after the influence of maternal psychopathology 
level had been partialled out. Low levels of bonding were 
associated with high levels of child behavior problems rated 
by mother and teacher. These results confirm the hypoth-
esized importance of the early bond from mother to child 
with regard to child development, thereby closing a gap in 
the literature. As stated by Feldman et al.  [4] (1999), mater-
nal bonding includes not only behavioral but also mental 
aspects such as attachment representations of the child and 
the shared future. Considering attachment as incorporating 
both components may promote a sophisticated under-
standing of the formation of human affiliation  [3, 4] .
 Our results showed significant associations between 
bonding variables and maternal as well as teacher judge-
ment of child behavior problems. However, they suggest 
different periods to render the effect. As for teacher rating 
of behavior, the time immediately after birth appears to play 
a role in child development. Maternal rating, however, was 
shown to be influenced mainly by their reported bonding 
at the child’s age of 14 months. This raises the question of 
whether maternal thoughts and feelings about the infant 
might be increasingly influenced by the child’s behavior 
and developing personality, which could be reflected in 
their bonding scores and lead to a higher correlation of 
bonding and behavior judgment. Between the age of 4 and 
14 months lies the onset of child locomotion, an important 
milestone in child development, changing the relation be-
tween infant and its environment dramatically  [34] . The 
child’s new autonomy requires mothers to exhibit alertness 
to a larger degree, but simultaneously, there is now proac-
tive proximity seeking on part of the child, an important 
 Table 2.  Adjusted maternal bonding predicting child behavior 
problems (maternal rating)
B SE β βsig
Explanatory variable
Day care 0.13 0.04 0.32 <0.01
PBQ adj 1 0.08 0.08 0.14 0.274
PBQ adj 2 0.11 0.06 0.21 0.065
PBQ adj 3 0.07 0.08 0.10 0.393
PBQ adj 4 0.17 0.07 0.27 0.014
Multiple regression model
Day care 0.07 0.06 0.16 0.247
PBQ adj 1 0.04 0.11 0.06 0.753
PBQ adj 2 0.02 0.12 0.03 0.882
PBQ adj 3 –0.26 0.15 –0.39 0.077
PBQ adj 4 0.30 0.12 0.51 0.011
Final model R2 = 0.185; p = 0.041
 PBQ adj = PBQ adjusted for maternal level of psychopathology; 
day care = hours in day care per week; α = 0.05.
 Table 3.  Adjusted maternal bonding predicting child behavior 
problems (teacher rating)
B SE β βsig
Explanatory variable
Day care 0.03 0.03 0.11 0.356
PBQ adj 1 0.12 0.06 0.26 0.042
PBQ adj 2 0.02 0.05 0.05 0.701
PBQ adj 3 0.06 0.06 0.12 0.314
PBQ adj 4 0.07 0.06 0.14 0.223
Multiple regression model
Day care –0.01 0.05 –0.03 0.839
PBQ adj 1 0.22 0.10 0.48 0.025
PBQ adj 2 –0.18 0.10 –0.43 0.084
PBQ adj 3 0.02 0.13 0.04 0.878
PBQ adj 4 0.08 0.10 0.17 0.428
Final model R2 = 0.123; p = 0.210
 PBQ adj = PBQ adjusted for maternal level of psychopathology; 




















   
   
   
   
   
   
   
   
   
   
   


























factor in the formation of attachment  [3, 35] . It could be 
hypothesized that maternal feelings and thoughts on their 
older infant are affected by the child’s developing mobility 
and temperament, and therefore show high correlations 
with reported child behavior problems later on. Contrary 
to this, maternal thoughts and feelings about her infant dur-
ing the first 2 weeks after birth might capture her bonding 
quality more independently from child input. The signifi-
cant association between maternal bonding level at 2 weeks 
and teacher rating of behavior problems even 5–6 years lat-
er underlines the hypothesis of Brockington  [36] (2004) of 
bonding being the most important psychological process 
following childbirth. However, even though the assessment 
at 2 weeks was a significant predictor, and there was an as-
sociation at trend level at 4 months, we did not find asso-
ciations in terms of later measurements. In addition, the 
overall model did not reach significance, apart from the 
model calculating associations with maternal rating of child 
behavior. Given the time span between the assessments and 
the independence of teacher rating from mother-child in-
teractional influence, the predictive value of the 2-week as-
sessment is still noteworthy. Even though the idea of a rig-
orous ‘sensitive period’ defining the first postpartum days 
or even hours and being critical in the formation of human 
bonds is outdated  [37, 38] , the birth of a child is still a life 
transition period for the mother, requiring significant al-
teration in customary life patterns  [38] . Some mothers seem 
to have difficulties adapting and building an emotional 
bond with their child even without the additive strain of 
suffering from psychopathology  [13, 26] . Our results indi-
cate that these difficulties might be associated with later 
child behavior problems in kindergarten age. 
 Strengths and Limitations 
 This is the first study to examine the impact of the qual-
ity of maternal bonding on child behavior problems in a 
multi-informant design using a longitudinal approach. A 
first limitation might relate to the representativeness of the 
sample. Results drawn from our community sample might 
not be generalized to the general population, as our sample 
was drawn from a small university town, thus including a 
high percentage of middle-to-upper-class families and 
well-educated parents. However, the investigation of a 
low-risk Caucasian population is in line with the evidence 
reported by Mason et al.  [10] (2011) from a high-risk and 
racially diverse urban sample. As another limitation, we 
applied questionnaires for the assessment of the constructs 
of interest, so we cannot rule out the possibility of response 
bias. A standardized interview assessing maternal thoughts 
and feelings with respect to bonding in the German lan-
guage is still missing, and as maternal mental state is the 
subject of investigation, self-rating questionnaires are the 
obvious choice. To be able to cover a comprehensive un-
derstanding of child behavior in two contexts and to re-
duce the risk for bias, we collected both maternal and 
teacher ratings. We did not include paternal measures, an 
aspect that should be taken on in future studies, as the 
mother-child relationship is not the only relationship to 
play a central role in the infant’s development  [39, 40] . 
 Conclusion 
 Our results give evidence of a unique prospective con-
tribution of the quality of maternal bonding to child behav-
ior problems over and above the impact of maternal psy-
chopathology. Even though we did not first and foremost 
examine mothers diagnosed with a psychiatric disorder, 
our findings might still be relevant for clinical practice: it 
might not be sufficient to simply target maternal psycho-
pathology to reduce the risk for child behavior difficulties. 
This would be in line with the reasoning of Forman et al. 
[41] (2007), who found that simply reducing symptoms of 
depression did not improve child outcome. Instead, com-
plementary interventions addressing psychopathology as 
well as the mother-child relationship might be the optimal 
approach. As recent results indicate prevention programs 
targeting attachment [for an overview, see  42 ], or even sim-
ple interventions such as baby massage, to be effective in 
improving the mother-child interaction  [43, 44] , a broad 
implementation of these programs might be worthwhile 
not only in clinical but also in nonclinical dyads.
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